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fs| (57) Abstract: A digital data transmitter comprising a transmission side (100) and a receiving side (200). The transmission side is 

O provided with a binary-to-quaternary conversion section (110) for converting a data sequence, an encoding section (1 20) for encoding 

Q the converted data by mapping, a digital filter (130), a D/A conversion section (140), a low-pass filter (150) for eliminating a high 

£~ band signal, and a differential driver (160) for inputting the 
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analog signal passing Through the low-pass filter into a twisted paired cahle (300). The receiving side (200) is provided with a 
low-pass filter (2 10) for el iminating the noise from the signals passing through the pair of wires of the twisted paired cable, a receiver 
(220) for receiving the signal passing through the low-pass filter, an A/D conversion section (240), a digital filter (240), a judging 
section (250) forjudging the signal level of the received signal, a decoding section (260) for decoding the signal level to received 
data, and a synchronizing section (270) for generating a clock. 
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15 5tHS-e§5. 

20 ist&u i 2 2^^y)mas:<DiB^-u^<juiz.m<5\,^xiBm-t 

25 «#-fbgP2 6 0 fc, lffite<0*#l^/V 2 6 1 £ 
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io r i i j, r o o j, r i o j ^m^^^-zjoi^^ y t°^^ ttff^t 
SflHtfi»b*/v#MI»i*0 2»©iJS»*t.oJSttR 
$F-5HfcLfc^K:&«9 ^5ffiSr^LfcST*fc5o PI IS K: *5 v» ;*l&> 
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fix flf-S-fttfB 1 2 0 £¥U^3ltB2 5 0 it, Ittfy hnt L,Xfc 
10 £B 1 2 0(4, A^^tLfcv^^^/u^m 9 HK-^ Lfc^&-^-:/^£r^ 

r«k:, wucflr* v^A'jjj i -c&s > sx±<Di§'&te, m-%f< 

IfU^ittS, Kfiflrt^<^4tffc5, MHC5 a±of^ 
20 tt\ ft^u^^3, HBfftS i^TO*-^{±s Mi/^;H HJttSo 

ft -eta, lais 2flae33sici£v>is*7'f xttsrum^t sflmi2oo 
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/HJi^Lfci^ 4«±©8l^l 6 ffift ^35 liftoff -i-w^/Wc 

2|£|5g/h£ Wf-^-u-</K v^ziov rou ^ te N 4J£PW;*;#Wf 
^<^#£n t£l 1 mtZ7jk-f J: 5 tJilWfflt 1 3&»blWte7 KS^^-C^Jfe 

l, - 4 + 4 m^^^w^fo^fitfcfc-cteftSo ^tx, * 

25 r-4j, r-3j, r-2j, r-u, r+u % r'+2j, r + 3 j . r + 
4 j icMVx^tfi^fi^ roij, riu, rooj, rioj, 

rou, n u, rooj, n oj £ L-cflt-JMbi-«„ 
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t^mm2 o o t^mtiLfrmte zm&^mit&mmir zm&fc^ mm 

%\\^rz> :tm5o mm m i o o nn^mm.m^^-<^u 

i£^^g,-f5 o ufc^o-c, stew i o o-ete N tjE^ft^^-cfe 
5*£«#£8*m-r*u£j: < , ^tiRij ioo t&m m 2 0 0 1 (Dm.®. 

25 u^^n y ^0-efc5 o ^<D¥\\femmi®2 5 0 mffi^^u, 5* 
$15 2 5 1 mm.&Mffl-rzmmmmi®2 5 2 1, mm^m^u^ju 

S:IB«:i-aMffiSBflS*P 2 5 3 £ N m.t <9«JEfc£frTVN5 0 
RSH[^J^AD ! aaS2 5 1 fi, 2 4 0 3riiiibfcff 
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HfitftHiW 2 5 2 ^^j^$im-efe5m-^fiJ^it<bgffitwft#i--<^^ 
w^^M^^So ^flCftiJ^i^B 2 5 2tt, i^tif^JSt 

-T5 ^{ft¥iJ5£&SSB2 5 1 ^ESfltflJMa^-i-fcS^V^-CBHttCSr 

20 fffi] 1 0 0tj;!3 aHt£*xfcfS#Si7B<£>£(I v-</vw^HjSr^E-rs 
£fcs #Hi&©J101iT?te:> PMft©*tIEW:5*w 


* 'to 
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10 ^o^T^Lfc/^ ASK (igiiig^li) ^6 4 Q AM (U^M^^M 
(»©II2) 

25 *fctt»3fca>ttH# 3 1 «fciBtt^«-^&^ife<£>15tS2 i: It, 

m i 3 iMtt^nm^^^ 2 t«^f>f &*/i> j r'-#&&mm<Dmi& 
tern-}-?* * ?mx*&z 0 0i 3Ei^*5vnt, mimtm— * 


WO 02/30075 


39 


PCT/JP01/08787 


5 %<D\^tifr\z.ftflrik-fZ>n j ilr\kU4 2 0 k, i/ s ST$JVV— h <D 2 
5 1 ©Jl^^^^^^^iiiii^iJrS^^ v^/l^^/V* l 3 0 k s 

7*4 *?9 fry 4 13 0 £ri§iilLfc 2 If y Y*f— 9 & 

f5n-^X7^;^ 150^ p— s<?.7 j A>9 £i§i§ Lfcff -5§-& 
WtfeS^^X h^T#3 0 0 izmv) tti^:Z><D^-i-fttj:m 

io {zmmisxmwimtj'tzmm) i e o ^ N ku; ^m^^-r^ 
fc^{f^<£if^^<z>/-f ^Sri&ir-rsn — ^^^^^^ 2 1 0 k, 

n~-/>^^^^^^iiiiLfc-fa#$r^:{f-f^^li l^v'— s* 2 2 0 t „ 
15 gfll Lfcff^-^x-Y v^W^^A/D^ift 2 3 0 k, J?r£<Z)^$? 
I^^O^Sriiia^^rST*^ VZAsy jfr* 2 4 0 k , 

10^ v-^xtf/VfS: 2 If y b<Di/}) T fry*— # iZLmQ-t Z WU- 
->VTjummM5 2 0 k, Sfe Lfcff^-J; 9 § |£o * n 

20 y^Sr4^t5H*l&aiJ2 7 0 t % K ± U £ V> 5 • 

mmW4 0 Old J; UgifSf^ Sf, J'JT^ 

7 WPX&fiM 1 O MA* £*L3„ y V A'&I&M 4 10T? 

25 « N §MLfcf-^^Jl2 If y h#(C*<t S&, To OJ, roij, I" 1 

o j, r i i j co4«c<z?^^#/wtz:gEiftL, &-*4btt4 2 o^i£5 0 
■iHbSM 2 0 -cf± % Sttfcofcs/i'tfonsrflr-s- w</v r- 7 j, r- 5 j, 
r — 3 j , r-u, r+ij, r+ 3 j , r+5j, r+7j <d s fi£<zMf # u 
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ig«o«tt<JDK(gLfc2'o©flr#{j:aciftL, h^rmz ooc 

Sit W 5 O 0 y^^h^7|3 0 0©I*©||ia!3 

15 Oft^fft^©^ XSrfc* umbos'— 2 2 0|:i ^gff-f 6o 
tit, r. <$m J fr*A/r>m&Uz 3 o \zl x V 7 s 4 s?^^flst5. r 

^it^^s r. i %mm uxmm^t tfctyyjjy^^ o * ? 

20 L N A/D^&g&2 3 O^m&o -t&ks A/D^iS|52 3 0T-}4, 
fcx-f 5?*/Wt As? 4 >V* 2 4 0 »Sf«=#M 

ft #<D-ft-^ u^sutt rooj, rou, n oj, rnj <d ¥<Dis>-m 

7 WW - y T/U^^gE 5 2 0 f±S »tlR o fc. isiStV*; 2 tf y 
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5 Ml 4HHU KF-SHfctM 2 Oco^^^r^-T^P y*BflT**>5. fg 1 
4@t*tJ; 3 tz:, «F-iHfc;«P4 2 o actiirte4f*<bUfcWflr*^ 

/i-%ists-rsfrm-i-w-</HEti§(5 4 2 1 t.mit^-^^/^^^^x, 
fetts^^^^ r 0 1 j, r i 1 j, rooj, rioj *-*ry v^jr-t 

10 im^P 4 2 1 te»ffc**LTl>5fc:|3j:t*$<'!J 7Vi"<? WV^&lfl 4 1 0 

m&ff5m-%$zmi®4 2 3 * , k i 9«£Sc£*l-c^5 0 i^-e. mm 

# W<;HB1**R 4 2 1 ©^DSBtett^-f e?^/V7 -iVV* 130 icSHf £ 
tt# 5 U^/V-C $> *L if O ffir# V^/Pt £> o T t fll fc> Jfc V >„ 
15 -v >;/ ^^^^4 2 2 f* % ^1 5Sfc*#W*F«9*«r^byti 

^ffi-rSft-f-l^^vSr^fe-CV^S,, ft#3EtftSlS4 2 3r±^y T 

'|gg{J4 2 1 ^^^Pi-^ffj'ff \"<)V(D 2 oc^lfi^S^VNX^ -^jytfV 
2 2^#It5^iti<5t, S ft* V^A'Sr* 

5feU f^^?^7^;V^13 0PMt5o PB#fcflErft *V^/HE 
'»:g&4 2 1 tt^Ov'^^i'^'f 5 zsjr-V<Dft-f§r4k<Dltti>K.* ffi^LT 

Hi4 10J;!5glftfct^^ji:LT 1 n#g<D 
S^jJOu T0 0J SrSftbfc^F^t?, Itrft-S-w^vtBtftSM 2 lfctt 
-ft I— r-u -ci^* <b-fs 0 ffi-#3Eift*fP4 2 3 f±. 
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tfOv rooj tmm-^u^-^ r-u 2ooji£ j; 19 , ^Htl-sfi 

•^-V-^^tr T+ 7 J t&jtU 7 s 13 0 ^{fTSc 

iH0#}CBU'ff-i-i/^:/nai5iifB4 2 i te^-r-sitfrff -5§-v-^& r+ 7 j 
5 &£jg$f-r6 0 ywn^^TSsvf 4 5; y^T?n + 1 (D^^tf/u r 1 0 j 

£rg*f Uff -5|-^&gl$4 2 3 fci^s/ X is 4? 7— 7 A* 4 2 2 £#f?8 LT, 
gffv-^/tf^ rioj £ jftfl^ i^<^ r+7j i:^J;«9 % mimlrzm 
^.u^<jv>% r— 3 j ir&^U S^/i^^/v* 13 0 l:Mt5o 
IHBticiiilrtf ^ u^HEtftgis 4 2 1 fi&J#-f-£ff ^U^jls* r-3j ^ 
10 Htfi-^)o 9 {--ft -^-^^IH5 4 2 3 (2, ^^^^^-^4 2 

2 2r#j$ L-C, SUfal-^f-^ W </v^n + 2 # g ©gjf 

Miz r+u, r-5j, r+7j % r-7j N r+ 7 j t^-rs. ^_t<£> 

n - 1 # |©>>y^f.n + 6 # g CD^^^/W^ffr LTr S?* 
4 1 3 0 iUft £ *L -5 ft ^ L"-</Wi3l 1 7 HI (^^i~«t 5 

m^-fb^5 1 0 ^oV^fftPjf-rSo 
^1 8®f*m^b§(5 5 1 0 CD|pf|&£^1-:^n v?mX*foZ 0 fill 8 

&mm7£U5 1 2^Mw^-^-^/K^s^-^w^-r5fcfe^pflt^^^-r. 
5 fir ^ u^/ismftMfflm&wi® 5 ni, g ft l^b-*!- 1^/^1:9*: 

5 1 Atm^-tzm^mirzm-w 1 5 1, 

m ^ u^^m^m 5 1 3«, i^Tti^cD*^ ? >-^-ef* 
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■tz>j7m(DM&®>wirz>o *-j*a3Sflr«'4 o o-eflrt-w*^ r+7j ^ 
tf ^^ufctt^-^m-^w^/w r — 7 j i^s/ if ^ufcm-^srs* 

10 fc#^Oflr#^A'<DjS^||[^± 2 8 T*fe54§£-s *iEE«+2 8*S3E 

(2 8/7) /2+ (28/7) Xn (n = 1, 2, 3, 4, 5, 6) 
- (2 8/7) /2 - (2 8/7) Xn (n=l, 2, 3, 4, 5, 
15 6 ) 

oi(u^tfc^J©j; pt^5 0 -tlx, r. omffUcDM^-iMfet 
£<9, If! 1 9 ig<£>j; 5 i0 i: ^ t © v y y ^xHf 

tt, itbsLtii^ #i/y*;^-f ?y^c N ftft Lrv^WtttJi J; 5 S 

3e© ± 7 &m -f- v<A>m&jt.mmtik#M 5 1 3 <D%mfc t nmo&m 
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12 lg^lfcSOi P^flJ^b, £*L 5 1 4Rl33lfl| 

10 ^y^>^T^^5 15ft, f|2 2 Hfc*ft:W*rtaE©««:35%Uft: 

mmmmuFfi® 5 1 i ^tffc^m-^^^^^sff-r^ f^^ur 
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is. tc , flr # sr a ft u £ # *c Btrfg- * * © it i^/^ © n# & tf-j? l , 
y-v&m intern ^-u^^t^-moiy^^^^^ * v^-esfaufcte-^ 

u^siskfDmfr-ehZtcfr, 1tb*.t£* mmm 4 o o bSbtit m 5 o o 
io L<gi-et5o 

y b £JL±<Dt*~ # V TA> — '<7 W^^LT 1 %/>i$>V\Z. I, fll 

v^T> 4ffitf)i>'^)iOw3r stcfli*^^^ y fc-^LfctfSs 31 2 

Ty W>f s ?~--ffcA 2 2 £ s 12 3Sl^t^y ify^r-^i 
20 t5„ ^ 2 3 Hcd-^ y tfy/f-^tt, S'VJtfyHBfc© 1 . 5ffiF<o«' 
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aS/U'Sr 8o©lt^Cvy fcT ^ L T t> J: < % 312 5 0fc*tJ: 
\z. «t 5£Hf fll 4 0 0 ^ MtSr^f i?^;Vf~^t^^7y^S: 

Wl^&g|5 4 1 0 ta*t5^^7>/7 6 1 
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^t5i^Ollr*t« $2 7EU-&^T S f f ^;l/2 7 0 lfc'J; 
5 TJ^f U-<;U 2 7 0 2 i3 % #v'^4?/V'M^^*?V^i:-^ «y fc^^tv? 

yt°^">f-tZ>W>&> !&~f s Tfe4f[£cD{f ^U^.JU2 7 0 1 t ±0L 4 fit 
rot^^/V2 7 0 2 £: ^SKUSffiirs <fc 5 fc 8 ^L N fcjg 

tt^aHt-frK:* n y 5 n k &X-% fcv> £ b % h 5„ 
^i-§^^w^l^r^i- 0 I? 2 8 0^*^-1:, If^i^<;v2 8 o l ttl 

fff(D v-^A-jlffil-S^T-?- y fc° ^ ^ $ fotcit ^ U"</K ft % \"<)\> 
15 2 8 0 2-2 8 0 511, # v-^JJOwjl^Hil&V^-r jy t°^^"$ 5 £ 
-g-l^/l^:^ LTV>5„ 4MO v-^/^/W^f 5 {Scoff -§-U-</W-^ y 

f >-^i-<5 4§-a% i28 (a) nn-^-r^ 5 ^iff-rs^ 

x-*** riooij (Dm VMWhZ £ , Citf i^^;H^ 

y tf y^^S i t fc:* 19 > fciiHf-Si-^ n y * /&#tfS<£ < ^fi £ ^ 
20 ftv^ $28 (b) 0K^-f£5^> mit t§f^ 

Zft r 1 j CDiSj^-C&sm-S\ S^tT^5 ^ d y ?J$,&btem&te 

y ? <Dmm*WLZ> ^ a/di»sis2 3 0 ^gmm-^^-^ 
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-rztbhfo, 'T—ZoWMft, r a , b, c, d, e, f, g, hj 

-eh%Wr&, I* A = E J > TB=FJ, TC=GJ, TD = Hj^3g^b^^ 


5 6 1 0 fi, 5Hifi-Sx-Y S^/P^-^C, iHmx-^Ti^^^UfCT 5 

«3 , ^ i comg-i® 6 i iia^ ^^7 ^y^jfeLfc^-* 

2 0^y^-^^-®:LTV^^^^^^|±li-5 0 2 OCD^— m 

10 ttV^f^tt, [X] If 5/ h# * V* 6 1 2 <Sr r l j ap#u — @:L 
ftv^-S-te [x] tr$/b#!7V^6i 2<dhm.%: r o j K:i"*„ .it?, 
2 oc^^^-gtt ^^^ammi^xmn, [X] tf s> h% 6 
i (£tf?/ r i j) \z.t£vi£i*&vi<Dfr > -f^HM^, 

!2(DiI|5 6 1 3t-£ii^J-r^ 0 ^ IT, ^ 2 cD^JIIfP 6 1 3 fi N * 
15 ^7>^^ffitf-^T (0) fc % 3 If v Yffi<Dy*— * T (-3) 
2 0 If $/ h $1(07* — 9 T (-2 0) JC«t«9> 
T (0) =INxorT (-3) xnorT (-2 0) : (MA), 
(MA) W\ "^ft-^^0f^tO^M^B#^X-^^^te$*5M 

20 SrJSt*o 

H?<f^^7y/7 7 1 0©f^$:i3 OHJC^-To 

Z.<D*r^ ^7^7*7 7 10lt 7>^7y7*7610t 1^^, £ 1 

25 7 s — 4 tfy MfOf- * i: £ttfcfc}L, GO 2 oco^- * #s 

[X] lfyh*!>^712«r Tlj -&L*V^»-&fi [X] 

Ify h*!?y^71 2©fiSr Toj l£-T5 0 r r "C's 
— Sci-««fB^«S5i«LTS*L, [X] tf y bTJ 6 1 2 ^7/1^ (£ 
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7 1 3teffi*1-5. ^LT, m2<^)^^§P7 1 3ft, * 9 >- ^ £ 
m-T^-^T (0) 3 tfy hWfCftiaiLfcT*-^ T (-3) <b N 

2 0 tf$/ hMiZf&mhft7*~-?T (-2 0) te«fc!3 % 
5 T (0) =INxorT (-3) xnorT (-2 0) : (felA) 

20 ttj^fes l^-t"-^ t (-3) fc, 2 o htMrfctoaufe^ 9 — *T 

(-2 0) U»J|ESrbfciS> r^^W^-^ KilS3ti-5 %<DT* 

f*J&< . ^fcaKHUTk, I=> ft S„ 

IH^^, *mtfo<DMMtz*si<^Xi±, "r^t^^-fj 7 1 Of*, 3t' 
yhitMLfcr-^T (-3) t . BO^yVWfc&lLfcf- 

25 (-20) tia^l^tfc^ r.n&of-^KiRjrt-sfc 

ft<5 0 

(Hife^ttu) 
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5 ^-^ro^sflrsrftoiwf s^sflfwjwaji 3 o o 

It © 21ft HI 10 0 iSM 2 0 0 <t SrgS|jl!U3&V^t>®fc*o-C*5 <9 , 
10 2fl6 4fit^^tl5 1401fc, flF-S-fcflS 1 4 0 2 t, i?^/V7^^ 
^ 1 4 0 3 t, D/A^&IHJ 1 4 0 4 t , cw^7^;^l 405 
is ^7^^1 40 6 ^ a-/^7^/l'^ 1 4 0 7 h U->— ^ 1 
4 0 8 ^ A/D^&gB 1 4 0 9 i, fr^^^-f/^ 1 4 1 0 i 

, *ijm?s§p i 4 i 1 1 , t*-^*p i 4 i 2 t , mm&mi® nut 
ft<w»laJi 3ooit ^-^ingflrasi 4001a y&mi-tcr-? 

— ^SlSftSP 1 4 0 0 (D 2 <ft4«|gmiH$ 14 0 1 {CAT: u S^fS L 

fib. 7— ?m&mn 1 4 0 otiu, ^-^^m^i 4001a 

25 &*fc«r L.fc0aT?*>5 o HIEIiC^VNT, 1501, 1502, 1503 

ra, i3i BscoiiiismfHffffi noot mm^m^m^mpm^. 

1504, 1505, 1 5 0 6(±, f 3 1 1 4 0 
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®l (d * a&sflrtt i t» mm £ ^ s mm * % ®& <d z m&m 

«-SIS«MflP«P 1 5 0 1 -1 5 0 3Ttlt T KV^1?a*^jiflr± 
&«<0fc:a«:fT5, fc^-^a&ftflltt 1 504-1506 tt, jggfi 
5 MWUtH 1 5 0 1 - 1 5 0 3 <Dy*—?<Dfcm*ft 5o 

«tfe*v%j; 5^^^bbxea§-r^r<h-e, is it ft ■r-^fein status 

15 -5^o-efe5 c 
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fift # co ft ffl 

fg l of^ *J 9 fry 4 As* 
_bfBx^r i??fry ^fr? ^riiil Lfcxw ^^^x-^^iJ^T^a if 

m k ^ ^ ^ t % 

* n m <d mitm % m * *c scai -r -5 ^ v-- t % 

fr y 4 fr $ t , 

±IE^2c07 ; V^^^^-</^^coi±i^a; 9, -fs-^-^ v^^^yW^r^ 
25 frv'V/JOl'^-f 5 ^^cDm-^l^-^/PJ; !9 zfOWi£ & ¥<J >t L , £ 

±fEH 1 <D"f4 v 5 Z fry J fr $ & £Vt±W.M 2 (Dv 1 -Y W fry ^ fr 
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*r±, ie^7 h^Tm^tiitiz&m Uric x vttcMtsftz>'mM$i& 

^i^^-T 5 inciter* -5 S'^affA'fc, W.m<Di/>tfMZT£? 4 5 >^ 

0 1, 11, 0 0, 1 0 <£>Jifi5£$l«9 iS-CTsNF-fr-fbi-SH 

6 . lt^cD^Hm3^^fcttff*(DfSH^4^^|E^CDT f ^^^^7 sf 
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5 f>V<Di9-&l<"</U\ l Z. > TtiL<Dffi-f§rl"<;l'& V) 0 1 , 11, 0 0, 10© 
10 ±sa^— ^^^b^Stt, fc 5 y ^ 5 y ^ it 5 
15 8. W^^^5IS^3 3S^V^Lf»*:cDf5ISm7JS<^)V^-fn/ilM«I|B^07 :^ 
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mm ^-u^^m^mmt, 

i 2. tf^cD^K^ i m-£tctem$:<D%fomm i i^cia^^-^* 

15 ±&\"<A'W&¥Et&* 
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1 5. ifsfcwt&B^ l Jgfti>Lfit3fcO$£Bfj| 1 4 3«©VNT*L*»|c|E«fc 

10 sat bfc^^r s^/t'T^^KiifiSiix-cv**;* * 7 ^a-St^k t** 

1 6. f^^^/i/f-^sr, — ^(D^^n^tb^iy^^^mmm^ 

±157^^ 9 J9A/f^9 lc« 9 STfci'J'5a?/Wc*B3'*-5flr#i''<yW£ 

20 ift:IIt5f^ v?^;i^7to ym&^WLt , 

-hlE-r'^ %?9A/7-ta 4f J: 9 *L7t7^P 9it -Wi* 

6>, -kfBjg 1 W-^^^y :^ja#|-Cifej£$;h,5_ke$& 1 <^-r *? 9 A* 
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10 _b|E^ 2 (Dy 1 ^ *s$)\>y j;V$<n\&t) J; 9 s If -^^ fc: 

15 is. m^(Dmmmi'^.\z.uWL(ov t ^ V'^^y i -^mm'mm.(Du^</v 

20 ^^#ti:t5r-^MM 4 
25 ^ t £#^£t-3^E§^#4b2fi£o 
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£ k *<&WLk tSfel^tWfeo 

2 3 . m^of&Bis 1 9 bit &<Dmmm 2 2 jgo^-r ^a^ie 
15 m&fcmmw^bjjmK&^x, 

11, 0 0, 1 0 <DPS^, ff-^- V~<yW£#l «3 Straws, 

£ k *mmk t5fi*B»fft*fe. 
2 4 . f»^(D^B^ 1 9 ^fcV Utt^tD^ffl^ 2 2 3KD^Ttb^-12 

25 2 5. i^^fElfl 9«^V^Lf»^«0|gia^2 4 3C*>V^ IB 
2 6 . l»:££>i5EJg 1 9 3fiJfcV^b»*:©<fiBBM 2 4^<DV'<i 3! tL^^|S 


WO 02/30075 


59 


PCT/JP01/08787 



WO 02/30075 


PCT/JP01/08787 


2/23 


122 


120 




i 

121 

L 

r 




?3m 



0 

1 

2 

3 

4 

0 


01 

01 

01 

01 

1 

01 


11 

11 

11 

2 

11 

11 

\ 

00 

00 

3 

00 

00 

00 

\ 

10 

4 

10 

10 

10 

10 

\ 


WO 02/30075 


PCT/JP01/08787 


%4m 


3/23 


ifKM _ — 

mm 

mm 

<i#i/A**2 mm.5 

mm 

iii 


262 


260 

i 







V 

261 







WO 02/30075 


PCT/JP01/08787 


^6H 



0 

1 

2 

3 

4 

0 

\ 

01 

01 

01 

01 

1 

01 


11 

11 

11 

2 

11 

11 

\ 

00 

00 

3 

00 

00 

00 

\ 

10 

4 

10 

10 

10 

10 

\ 


270 

i 



271- 


P L L 

VAL 
L REF 




274 


273 


D/A 
272 


WO 02/30075 


PCT/JP01/08787 


mm 



raw 7m-e&&m*z\ii 


H9H 



0 

1 

2 

3 

4 

0 


® 

01 

01 

01 

1 

® 

\ 

11 

1 1 1 

|11| 

2 

11 

11 

\ 

00 

00 

3 

00 

00 

00 


® 

4 

10 

10 

10 

® 

\ 



0 

1 

2 

3 

4 

0 

\ 

10 

00 

11 

01 

1 

01 

\ 

10 

00 

11 

2 

11 

01 

R 

10 

00 

3 

00 

11 

01 


10 

4 

10 

00 

11 

01 



WO 02/30075 


PCT/JP01/08787 


mm 


+4 
+3 
+2 
+1 

-1 

-2 
-3 
-4 


6/23 


mm 
mm 

mm* 


mmi 


mm 


253 


251 


252 


250 


i 



WO 02/30075 


PCT/JP01/08787 


8/23 


H14H 


fit ~ 


421 

_1_ 


IBM 


423 


420 


422 


\^ Sit 

10 

11 

01 

00 

+7 

-3 

-5 

-7 

-1 

+5 

-5 

-7 

-1 

-3 

+3 

-7 

-1 

-3 

-5 

+1 

-1 

-3 

-5 

-7 

-1 

+5 

+3 

+1 

+7 

-3 

+3 

+1 

+7 

+5 

-5 

+1 

+7 

+5 

+3 

-7 

+7 

+5 

+3 

_ 

+1 

i 1 1 1 


-2 
-10 

+6 
+14 

-4 
-12 

+4 
+12 

-6 
-14 

+2 
+10 

-8 
+8 


WO 02/30075 


PCT/JP01/08787 


9/23 



an 

is 


an,** 

CSJ 

£8 


mi ft 
£6 


is 


is 


CO 


cm,- 

it 


WO 02/30075 


PCT/JP01/08787 


10/23 



WO 02/30075 


PCT/JP01/08787 


11/23 



WO 02/30075 


PCT/JP01/08787 


12/23 


mJ£g*HI(+28) 
mJ±S#fit (+8) 

m&m'ftm c+4) 

lES^H (-4) 

mf±m^m (-8) 

*ffiS5NK-16) 

mi±M#te(-24) 


— ■ — \ +7I/V iHg^b 

mi3 (+26) 1 

nai2 (+22) ^ 

■tt11 (+18) <^ 

mmo (+i4) <J 

y+3K*|gjb 

■a 9 (+10) 1 

V +2K Jt&fc 

Hfil 8 (+6) <^ 

ill 7 (0) < 

mm 6 (-6) ^ 

mm 5 ho) ^ 

mm 4 H4) 1 

^fit 3 (-18) -- J 

SiS 2 (-22) < 

-6lA'ft^-fb 

1 (-26) 

-7lA-*^b 


WO 02/30075 


PCT/JP01/08787 


13/23 


O 

CM 


CO 

53 

co 

CM 

CM 

CM 
CN| 

S3 

OO 

o 


£1 

o 

mm 

CO 

sty 


CO 

m 

S3 

CO 

i 

in 
@ 

S3 

CD 

T 



CO 

IS 
IS 

GO 

T 

CM 

S3 

CM 


CO 

7 

sg 

td 

IB** 


WO 02/30075 


PCT/JP01/08787 


14/23 


■HJS 

to r— 

T *< 

•H 

CO 

ss 


Mm 

Ux* 

LQ CO 


— ^ '(X 
CM CO 

jgigl 
Si? B3 


Tfsr 

X 

?'? ! 
j> 

-MM 

-A 1|\ 
i— CM 

igl jgi 

x 

J» 

^5 -Hx* 
co 

n§ 

X 

T *? 
J» 

o t— 

Bfir rely 

x 

Sfc-Hx" 

CM CO 

iglig! 

X 

-J 4iZ. 

©@ 
sag 


-Hi! 


a* 

CO <3> 

jjjjjj @ 

*+ *< 

ft? 

Jmt 

T *? 

-HSU 

r*» oo 

— > 

AJ © 

"?w/) fcfcj 

'// "V- uvrft 
^ -Q*» JB»* 

V 

?v »'/) tH 

1// flLrt 

-crv ftjar 
P 

m 

v i 


WO 02/30075 


PCT/JP01/08787 


15/23 


_A 

o 














o 


<=> 


o 


o 








o 

♦? 



-A 



o 











J a 

o 

-A 


?*? 

8 






O 

-J 





*~ 



-A 

, — * > 


T < 

o 



_i 


*? 

A 



m 







WO 02/30075 


PCT/JP01/08787 


16/23 



i I \ \ 



-6 

-8 

-10 



+2 

0 

-2 

-4 
+4 


+10 

+8 

+6 


WO 02/30075 PCT/JP01/08787 

17/23 



10 

11 

01 

00 

+7 

-3 


-5 

-7 

+5 

-3 


-5 

-7 

+3 

-3 


-5 

-7 

+1 

-3 


-5 

-7 

-1 

+5 

+7 

+3 

+1 

-3 

+5 

+7 

+3 

+1 

-5 

+5 

+7 

+3 

+1 

-7 

+ 5 

+7 

+3 

+1 




WO 02/30075 


PCT/JP01/08787 


19/23 


mum 


t 
i 

Tifc 


2702 2702 2702 2702 

1 JL X 1 


v r r r 

2701 2701 2701 2701 


H28 (a) H 


2801 


2802 2802 2802 2802 



01 

r 1 

01 

} 

01 

} 

01 

i 


00 

11 

00 

11 

00 

11 

00 

11 

HEEGHC3ED EQEDEQCD 


11 

00 

11 

00 

11 

00 

11 

00 

B 


10 


10 


10 


10 


^28 (b) B 


2804 2804 2804 2804 
^2805 }2gm} 2805 j 2805 


2801-^-0 


01 


00 


10 


11 


10 


n 


01 


01 


00 


10 


11 


10 


11 


01 


01 


00 


10 


11 


10 


11 


01 


01 


00 


10 


11 


I 


10 


11 


01 



WO 02/30075 


PCT/JP01/08787 


20/23 



WO 02/30075 


PCT/JP01/08787 


21/23 



WO 02/30075 


PCT/JP01/08787 



WO 02/30075 


PCT/JP01/08787 


23/23 


a« mm 
r-9 r-9 


1501 


V 


i_L 


mb mm 

7-9 7-9 


1504- 


1502 


II 


as mm 

7-9 7-9 


1503- 


II 


i 

I 


1505-^ 













H33m 



$6*7**** A : 0 

^fr^H-: 1 

* : 0 

10 

01 

-f— ^ : 1 

11 

00 


4 


INTERNATIONAL SEARCH REPORT 

International application No. 


PCT/JP01/08787 


A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H04L25/03 


According to International Patent Classification (IPC) or to both national classification and IPC 

B I FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H04L25/03, H04L25/02 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho (Yl, Y2) 1926-1996 Toroku Jitsuyo Shinan Koho (U) 1994-2001 
Kokai Jitsuyo Shinan Koho (U) 1971-2001 Jitsuyo Shinan Toroku Koho (Y2) 1996-2001 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 

Citation of document, with indication, where appropriate, of the relevant passages 

Relevant to claim No. 

X 

JP 09-148936 A (Hitachi Maxell, Ltd.), 
06 June, 1997 (06.06.97), 
Full text (Family: none) 

30 

A 

JP 02-186710 A (Hitachi, Ltd.), 
23 July, 1990 (23.07.90), 
Full text (Family: none) 

1-18 

A 

JP 2000-134269 A (Matsushita Electric Ind. Co., Ltd.), 
12 May, 2000 (12.05.00), 
Full text (Family: none) 

1-18 

A 

JP 07-93909 A (Victor Company of Japan, Limited) , 
07 April, 1995 (07.04.95), 
Full text (Family: none) 

19-29 

1 A 

JP 02-281851 A (NEC Corporation) , 
19 November, 1990 (19.11.90), 
Full text (Family: none) 

31 


I I Further documents are listed in the continuation of Box C. Q See patent fanrily annex. 


* Special categories of cited documents: T* later document published after the international filing date or 
"A" document defining the general state of the art which is not priority date and not m conflict with the application but cited to 

considered to be of particular relevance understand the principle or theory underlying the invention 

"E" eariier document but published on or after the international filing "X" document of particular relevance^ the claimed invention cannot be 

date considered novel or cannot be considered to involve an inventive 

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other "Y* document of particular relevance; the claimed invention cannot be 

special reason (as specified) considered to involve an inventive step when the document is 

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such 

means combination being obvious to a person skilled in the art 

"P" document published prior to the international filing date but later document member of the same patent family 

than the priority date claimed 


Date of the actual completion of the international search 
18 December, 2001 (18.12.01) 

Date of mailing of the international search report 

25 December, 2001 (25.12.01) 

Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 

Authorized officer 
Telephone No. 


Form PCT/ISA/210 (second sheet) (July 1992) 


INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP01/08787 


Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 


This international search report has not been established in respect of certain claims under Article 17(2) (a) for the following reasons: 
1, Q Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 


2. Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 


3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 


Box n Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 


This Internationa] Searching Authority found multiple inventions in this international application, as follows: 

Claims 1-18 are directed to reduction of radiated noise from a twisted 
paired cable. 

Claims 19-29 are directed to encoding characterized by setting a 
signal level. 

Claims 31, 31 are directed to decoding according to two continuous 
signal levels. 


1. ^] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. K| As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. As only some of the required additional search fees were timely paid by me applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 


4, Q No required additional search fees were timely paid by the applicant Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 


Remark on Protest Q The additional search fees were accompanied by the applicant* s protest. 

I I No protest accompanied the payment of additional search fees. 


Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992) 


HB8WJg#3- PCT/JP0 1/08787 


Int. CI' HO 4 L2 5/0 3 


fws&fTofcft^Rgjgjft mmmmtm (ipc) ) 

Int. CI' HO4L2 5/03, H04L26/02 


B#BHfl!3&r3lS42tfR (Yl, Y2) 1926-199 6¥ 

■ fi*m<&mmmm&&m (u) i97i-2ooi¥ 

Brfcfflg&UffigfSfe&ia (U) 1994-2001¥ 

H^S^tf^^S (Y2) 1996-2001^ 


j&x^y— * 



X 

JP 09-148936 A (B 3fc^ir/V^:££:*±) 6.6^.1997(06.06.97) 

30 

A 

JP 02-186710 A m3&t±a$Mfcm) 23. 7J5. 1990(23. 07. 90); 

1-18 

A 

jp 2000-134269 a mTw^mmm^m 12.5^.2000(12.05. 

00), ^ , (7 7 5!)-!fel) 

1-18 


0 c«^^lcfei:^^^ixTv>s 0 


roj psia^^s s^^ms:^^s:Sfc 


18. 12. 0 1 

S^^ffl^O^0 25 12 01 

n^im&ftff (isa/jp) 

100-8915 

03-358i~i 1 err P 

5K 

3 14 9 

*J». 3 5 5 5 


S&SfcPCT/I SA/2 1 0 m2^-i?) (1 99 8¥7l) 


PCT/JP01/0878 7 


A 


JP 07-93909 A (B^tf ^ *-fcfc:£#rf±) 7.4^.1995(07.04.95), 
JP 02-281851 A <H#m^*fc5££tfh) 19. 1U3. 1990(19. 11. 90), 


19-29 


31 


iSPCT/ISA/2 10 <M2^-Wffi.£) (1 9 9 8^7 J) 


m&mm®-%- PCT/JP01/0 87 87 


mm8tkms%. (POTi7$(2)(a)) ©«^«tt), r<ois^Sf8S»^©a*^J:^m*<o®ffl©-fi5{j:oVNTfP 


• f#;fccDS5a 19-2 9!1 ff*^/>'»K^fc^O*>S?f-^bfcH't*S t>©*C*>-5. 

So 


1. □ ffliSA^^*iiMiaE#^*i-^XffllWrttiWf*L;*:<o-C, -f-^xrofS^ffi^* 


4. □ ffl^as^s/f^BSsafc^SK^sr^iartjii^b/i^ofco-c. wOBmHtt««»% %&<n®w<o&mz.mm 


ISfcSiP CT/I SA/2 1 0 5>Og@g (1) ) (1 9 9 8<¥7/3) 


